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Model 8605A 


General Information 


SECTION | 
GENERAL INFORMATION 


1-1. INTRODUCTION 


1-2. This manual contains operating and service 
instructions for the Hewlett-Packard Model 8605A 
Communications Sweep Oscillator. Included in the 
manual is the information required to install, 
operate, test, adjust, and service the Model 8605A 
Communications Sweep Oscillator. Also included is 
a replaceable parts list for the instrument. 


1-3. Packaged with this basic manual is an Oper- 
ating Information Supplement. This is simply a 
reprint of the first three sections of this manual. 
This supplement should stay with the instrument 
for use by the instrument operator. Also included 
with the basic manual is an overall schematic 
diagram. Additional copies of both the Operating 
Information Supplement and the Overall Schematic 
Diagram may be ordered separately through your 
nearest Hewlett-Packard office. The part numbers 
are listed on the title page of this manual and on 
each publication. 


1-4. On the front cover of this manual, below the 
regular manual part number, is a ‘‘Microfiche”’ Part 
Number. This number may be used to order 
4x6-inch microfilm transparencies of the manual. 
Each 4x6-inch microfiche contains up to 60 photo 
duplicates of the manual pages. The microfiche 
package also includes the latest Manual Changes 
supplement as well as all pertinent Service Notes. 


1-5. Critical instrument specifications are listed in 
Table 1-1. These specifications are the performance 
standards or limits against which the instrument 
may be tested. 


1-6. INSTRUMENTS COVERED BY MANUAL 


1-7. This instrument has a two-part serial number. 
The first four digits followed by a dash or letter 
comprise the serial number prefix. The last five- 
digits form the sequential suffix that is unique to 
each instrument. The content of this manual 
applies directly to instruments having the same 
serial number prefix(es) as those listed on the title 
page under SERIAL NUMBERS. 


1-8. An instrument manufactured after the print- 
ing of this manual may have a serial prefix that is 
not listed on the title page. An unlisted serial 
prefix indicates that the instrument is different 
from those documented in this manual. Any 
differences are documented in a yellow Manual 
Changes Supplement that is packaged with the 
manual. 


1-9. The Manual Changes Supplement contains 
important information for correcting manual errors 
and for adapting the contents of this manual to 
cover any instrument changes that occur after the 
printing of the manual. These supplements are also 
revised as often as necessary to keep the manual 
current and accurate. Hewlett-Packard recom- 
mends that you periodically request the latest 
Manual Changes Supplement. Complimentary 
copies of these supplements are available from all 
Hewlett-Packard offices. 


1-10. For information concerning a serial number 
prefix not listed on the title page or in the Manual 
Changes Supplement, contact your nearest Hew- 
lett-Packard office. 
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General Information Model 8605A 


Table 1-1. Specifications (1 of 3) 


8605A COMMUNICATIONS SWEEP OSCILLATOR 
(With one of seven Standard Frequency Band Options) 


70 MHz (IF) SECTION 


Frequency Range: 47 to 100 MHz Linearity: AF sweep mode, + 2.5%, as a % of sweep 
AF Sweep Width Range: 0 to 53 MHz width. 


Frequency Accuracy (25° C): Maximum Leveled Power Output: +10 dBn, internally 
CW MODE: + 2 MHz leveled. ( 
eT Node aoe Litas taboe ease ance Power Output Stability with Time: Constant within 0.1 
AF MODE WIDTH: + 10% of AF width being swept. dB over any 15-minute interval. 


Frequency Stability: Power Output Variation (Internally Leveled): 


With Time: + 50 kHz over a 15-minute interval after 55 to 85 MHz: 0.01 dB peak-to-peak variation. 
a 15-minute warmup. 47 to 100 MHz: 0.1 dB peak-to-peak variation. 


With Temperature (0 to 50° C): + 21 kHz per degree r diustment Range: +0.14d 
Centigrade. Applies to absolute CW frequency, and sh, et uaietea cae ol ve 


absolute AF center frequency. 
With 10% Change in Line Voltage: + 10 kHz. Spurious Signals (down from fundamental output at 
With Output Level Change: + 10 kHz for range of +10 dBm): 

IF power output control - +9 dBm to +11 dBm. Harmonics more than 40 dB down. 
Residual FM-CW Mode: < 1 kHz peak Nonharmonics more than 50 dB down. 


MICROWAVE (RF) SECTION 


eT Other Bands 
Specifications Desired’ 


Freq uency 


Frequency Range: 3.65 to 4.25 GHz! 5.9 to 6.5 GHz| 10.7 to 11.7 1.7 to 13.25 GHz’ 
GHz 


AF Sweep Width Range: 0 to 160 MHz 0 to 160 MHz 0 to 160 MHz | Other AF sweep 
widths available 


Frequency Accuracy (25° C): 


CW Mode +0.15% of center fre- 
quency selected or 
+5 MHz, whichever 
is greater 

AF Mode (center frequency) +0.15% of center fre- 
quency selected or 
+5 MHz, whichever 
is greater 

AF Mode (as a % of AF being swept) +10% 

Frequency Stability: 
With Time: Any 15-minute interval 
after 15-minute warmup +0.012% of absolute 
frequency or 500 
kHz, whichever is 
greater 

With Temperature (0 to 50° C) +250 kHz/°C +500 kHz/°C +1.0 MHz/°C | +0.012% of absolute 
frequency/°C or 
500 kHz/°C, which- 
ever is greater 

With Line Voltage (103-127V) +100 kHz +100 kHz +100 kHz +100 kHz 

With 10 dB Power Level Change +500 kHz +500 kHz +500 kHz +500 kHz 
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Table 1-1. Specifications (2 of 3) 


Other Bands 
Desired! 


Specifications 


Frequency Stability (cont'd): 
Residual FM-CW Mode <15 kHz peak <15 kHz peak <25 kHz peak | Depends on fre- 
quency band 


Linearity: As % of sweep width for 
widths greater than 5 MHz +2.5% +2.5% +2.5% +2.5% 


Power Output 
Maximum Leveled Power: 


Externally leveled with acces- >+11dBm > +11 dBm > +5 dBm Depends on fre- 
sory 784A directional detector (> 12.5 mW) (> 12.5 mW) (> 3 mW) quency band 
and 11675A leveling cable assem- selected 

bly attached to front panel RF 

OUTPUT connector 


Maximum Unleveled Power: >+13 dBm > +10 dBm Depends on fre- 
(At RF OUTPUT connector) (> 20 mW) (> 10 mW) quency band 


Power Output Stability: selected 


With Time: Any 15-minute < 0.1 dB < 0.1 dB <0.1 dB 
interval 


Power Variation: 


Externally leveled with 784A < 0.4 dB over 
directional detector and any 600 MHz band 
11675A leveling cable Lt to 12.4 GHz 
assembly. Total variation 
over specified 600 MHz 
frequency band. 

Externally leveled with 784A < 0.03 dB < 0.93 dB < 0.03 dB over any 
directional detector and 30 MHz band 1.7 
11675A leveling cable assem- to 12.4 GHz 
bly. Total variation over any 
30 MHz band within specified 
frequency bands, into a load 
with SWR of < 1.15. 


Spurious Signals (down from 
fundamental output): 
Harmonic in dB Depends on band 
Nonharmonic in dB > —60 dB typically 


Residual AM: AM noise in 100 
kHz bandwidth (in dB below 
carrier at max. rated power - 
centered on the carrier) 
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Model 8605A 


Table 1-1. Specifications (3 of 3) 


GENERAL 


Operating Temperature Range: 0° to 50° Centigrade. 


Sweep Frequency: Adjustable from approximately 20 
to 40 sweeps per second. Option 110, increased sweep 
speed - used with Model 8325A Waveguide-Cable Test 
Set. Adjustable from approximately 55 to 120 sweeps 
per second. 


Sweep Output: Direct-coupled sawtooth, zero to approx- 
imately +10 volts concurrent with RF and IF sweep. 
Zero at start of sweep, approximately +10 volts at 
end of sweep regardless of sweep width. Available at 
rear panel BNC connector. 


Blanking Output: Zero volts during forward trace and 
+15 volts during retrace. Available at rear panel BNC 
connector. Note: RF and IF power are always on 
during trace and retrace for increased stability; 


Blanking Output (cont'd): 
thus, only display blanking available. 

Counter IF Output Monitor: Rear panel BNC used for 
counter setup of IF frequencies. Level at IF FREQ 


MON jack is 0 + 1.5 dBm when IF oscillator is adjusted 
for +10 dBm output at 70 MHz. 


IF Output Impedance and Connectors: 75-ohm output. 
Standard output connector is WECO Model 567A jack. 
75-ohm BNC connector available with Option 050. 


Power: 115 or 230 volts + 10%, 50 to 400 Hz. Approx- 
imately 150 watts. 


Dimensions: 5% in. (133,4 mm) high, 18 in. (457,2 mm) 
deep, 16% in. (425,5 mm) wide. 


Weight: Including RF section, 33 lb. (15,0 kg). 


: Any band may be selected in the following five primary oscillator ranges: 1.7 to 4.3 GHz; 3.2 to 6.5 GHz; 5.9 to 9.0 GHz; 8.0 to 12.4 
GHz; and 10.0 to 13.25 GHz. Multiband configurations allow any two primary oscillators to be installed in the same instrument. Any 


single primary oscillator may have two sub-bands selected from it. 


if Sweep width variations cannot exceed the frequency limits of the specified RF band. 


1-11. DESCRIPTION 


1-12. The Model 8605A Communications Sweep 
Oscillator, together with one of seven Standard 
Frequency Band Options, forms a completely 
solid-state, self-contained IF/RF sweep and CW 
signal source. The Model 8605A produces sweep 
frequency and CW signals in the following fre- 
quency ranges: 47 to 100 MHz; 3.65 to 4.25 GHz 
(if included in selected Standard Frequency Band 
Option); 5.9 to 6.5 GHz (if included in selected 
Standard Frequency Band Option); and 10.7 to 
11.7 GHz (if included in selected Standard Fre- 
quency Band Option). Table 1-2 briefly describes 
the Standard Frequency Band Options. 


1-13. The front panel controls are clearly labeled 
and conveniently grouped for ease of use. Both the 
IF and RF sections have CW and AF sweep modes. 
The AF sweep mode allows the operator to first set 
the channel or AF center frequency and then 
independently adjust the calibrated sweep width. 
The IF and RF sections are capable of delivering 


1-4 


power output with very flat response to devices 
under test. 


1-14. The IF sweep generator controls are on the 
right of the mainframe, the multiband RF (micro- 
wave) controls are separate and on the left of the 
mainframe. With IF and RF controls separate and 
independently adjustable, the operator can switch 
back and forth between IF and RF measurements 
without the necessity for readjustment of any of 
the source settings. 


1-15. The multiband RF section features a band 
switching lever for convenient control of RF 
frequency range and a highly adaptive, multiband, 
modular design. The band switching lever rotates 
the proper dial scale into position, lights up the 
frequency range in the window to the right of the 
dial scale and completes all RF and control 
switching. While 4, 6, and 11 GHz bands are 
standard options, any other band or bands in the 
1.7 to 13.25 GHz frequency range are available. 
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General Information 


Table 1-2. Standard Frequency Band Options 


Frequency Band (GHz) 


4 : 3.65 — 4.25 
6 5.9 — 6.5 
11 10.7. aed 
4&6 3.65 — 4.25 
0.9 — Gas 
3.65 — 4.25 
10.7 aed 
O09 — Gas 
10.7, ae? 
3.65 — 4.25 
5.9 — 6.5 
10:7, aie 


4&11 
6&11 


4,6&11 


Frequency Coverage | Typical YIG | Driver Board | Driver Board 
(GHz) Oscillator IN XA2 IN XA3 


Transistor 
Transistor 
Bulk-Effect 
Transistor 


Transistor & 
Bulk Effect 
Transistor & 
Bulk Effect 
Transistor & 
Bulk Effect 


*Driver Board, No. 1 is one-band 3.65—4.25 transistor oscillator driver, HP Part No. 08605-60015. 
Driver Board No. 2 isa one-band 5.9—6.5 transistor oscillator driver, HP Part No. 08605-60016. 
Driver Board No. 3 isa one-band 10.7—11.7 GHz bulk-effect oscillator driver, HP Part No. 08605-60002. 
Driver Board No. 4 is a two-band transistor oscillator driver, HP Part No. 08605-60003. 


1-16. OPTIONS 


1-17. Options are available to provide (1) standard 
frequency band coverage, (2) other frequency band 
coverage, (3) different type of IF OUTPUT con- 
nector and (4) increased sweep speed for the Model 
8605A Communications Sweep Oscillator. 


1-18. Option 001 

1-19. The Model 8605A Option 001 provides 
single-band coverage in the standard frequency 
band of 3.65 to 4.25 GHz (4 GHz band). 

1-20. Option 002 

1-21. The Model 8605A Option 002 provides 
single-band coverage in the standard frequency 
band of 5.9 to 6.5 GHz (6 GHz band). 

1-22. Option 003 

1-23. The Model 8605A Option 003 provides 


single-band coverage in the standard frequency 
band of 10.7 to 11.7 GHz (11 GHz bana). 


1-24. Option 004 


1-25. The Model 8605A Option 004 provides a 
two-band coverage in the standard frequency bands 
of 3.65 to 4.25 GHz and 5.9 to 6.5 GHz. 


1-26. Option 005 
1-27. The Model 8605A Option 005 provides 


two-band coverage in the standard frequency bands 
of 3.65 to 4.25 GHz and 10.7 to 11.7 GHz. 


1-28. Option 006 
1-29. The Model 8605A Option 006 provides 


two-band coverage in the standard frequency bands 
of 5.9 to 6.5 GHz and 10.7 to 11.7 GHz. 


1-30. Option 007 


1-31. The Model 8605A Option 007 provides 
three-band coverage in the standard frequency 
bands of 3.65 to 4.25 GHz, 5.9 to 6.5 GHz, and 
10.7 to 11.7 GHz. 
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1-32. Other Frequency Band Options 


1-33. Single band and multiband configurations 
are provided. Almost any frequency band or bands 
desired in the 1.7 — 13.25 GHz range are available. 
Bands may be selected from the following primary 
oscillator ranges: 1.7 — 4.3 GHz, 3.2 — 6.5 GHz, 
5.9 — 9.0 GHz, 8.0 — 12.4 GHz and 10.0 — 13.25 
GHz. Multiband configurations allow installation 
of any two primary oscillators in the same instru- 
ment. Up to two sub-bands may be selected from 
any primary oscillator range. Example: 2 sub- 
bands selected from 5.9 — 9.0 GHz primary 
oscillator range, 5.9 — 6.5 GHz and 7.25 — 7.75 
GHz. 


1-34. Option 050 


1-35. The Model 8605A Option 050 provides a 
75-ohm BNC IF OUTPUT connector on the 
rear-panel of the Model 8605A in place of the 
standard rear-panel WECO Model 567A connector. 


1-36. Option 070 


1-37. The Model 8605A Option 070 extends the 
capabilities of the Hewlett-Packard Microwave 
Link Analyzer IF/BB transmitter to the microwave 
bands. The 8605A Option 070 is compatible with 
all HP Microwave Link Analyzers (3700 series). 


1-38. Option 110 


1-39. The Model 8605A Option 110 is intetded 
for use with the Hewlett-Packard Model 8625A 
Waveguide-Cable Test Set. Option 110 provides an 
adjustable sweep speed of from approximately 55 
to 120 Hz for the Model 8605A. 
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Model 8605A 


1-40. ACCESSORIES SUPPLIED 


1-41. A detachable power cord and rack mounting 
kit are supplied with the Model 8605A. The power 
cord and rack mounting kit are described in 
Section II, Installation. 


1-42. EQUIPMENT AVAILABLE 
1-43. Service Kit 


1-44. A service kit is available for the Model 
8605A Communications Sweep Oscillator contain- 
ing a plug-in extender cable, extender boards, 
adjustment tool and RF Service cables. This may 
be obtained from Hewlett-Packard by ordering 
Service Kit Part No. 8620-60030. (See Figure 1-2 
and Table 1-3.) This kit provides convenience in 
aligning and troubleshooting the Model 8605A. 


1-45. Model 784A Directional Detector and Model 
11675A Leveling Cable Assembly 


1-46. The Model 784A Directional Detector and 
Model 11675A Leveling Cable Assembly provide 
external RF power leveling for the Model 8605A 
Communications Sweep Oscillators. The combined 
use of the Models 784A and 11675A enables the 
Model 8650A to deliver < 0.03 dB power variation 
over any 30-MHz RF channel, 6 feet from the 
instrument. 


1-47. RECOMMENDED TEST EQUIPMENT 


1-48. Test equipment required to maintain the 
Model 8605A is listed in Table 1-4. Other equip- 
ment may be substituted if it meets or exceeds the 
critical specifications listed in the table. 


Model 8605A 


General Information 


JED. ADJUSTMENT THe 


Figure 1-2. Service Kit No. 08620-60030 


Table 1-3. *Equipment in Service Kit No. 08620-60030 Useful in Servicing 8605A 


Part 
Description Number 


18 pin Extender Board 5060-2041 
RF Connector, straight adapter, SMA Jack to SMA Jack 1250-1158 


Alignment Tool 8830-0024 
RF Service Cable 8120-1578 


*This equipment may also be ordered by individual part numbers shown in table. 
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General Information 


Instrument 


Oscilloscope 


DC Digital Voltmeter 


Frequency Prescaler 


Frequency Counter 


Frequency Divider 


Directional Coupler 


Crystal Detector 


Crystal Detector 


10 dB Attenuator (2 req.) 


6 dB Attenuator 


3 dB Attenuator 


Clip-on Milliammeter 


Power Meter and 
Thermistor Mount 


Directional Detector 
and Leveling Cable 


Spectrum Analyzer 


Comb Generator 


Adjustable AC Line 
Transformer 
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Table 1-4. Recommended Test Equipment (1 of 2) € 


Critical Specification 


Frequency Response: DC to 400 kHz 
Time Base: 5 nsec to 50 sec 
Accuracy: 3% 

Sensitivity: 50 uV/cm with de offset 


Accuracy: 0.004% 

Input Impedance: 10 MQ. 

Automatic Range Selection: range to 
50 Vde 


Scaling Factor: 2, 4 and 8 


Range: 40 MHz to 12 GHz 
Input Sensitivity: 0 dBm 


Range: 1 - 12.4 GHz 


Frequency: 3.65 to 11.7 GHz 
Coupling Variation: <+ 0.75 dB 
SWR: 1.2 


Frequency: 100 kHz to 1.2 GHz 
BNC Input and Output, 7502 Output 


Frequency: 47 to 100 MHz; 
and 3.65 to 11.7 GHz 

RF Leakage > —40 dB, Flatness 
<.1dB/30 MHz 

Positive Output 


SWR: <1.3 
Attenuation: 10 dB + 0.5 dB 


SWR: <1.3 
Attenuation: 6 dB + 0.3 dB 


SWR: <1.3 
Attenuation: 3 dB + 0.3 dB 


Range: 65 to 220 mA 


Frequency: 47 to 100 MHz; 
and 3.65 to 11.7 GHz 
Range: +10 dBm to —20 dBm 


Frequency: 3.65 to 11.7 GHz 
Flatness: 0.03 dB over 30 MHz 


Frequency Range: 47 MHz to 
23.4 GHz 


Markers Frequency: 1, 10 and 100 MHz 


Output: 100 to 130 Vac 
Power: 150 watts 


Model 8605A 


Recommended Model 


HP 140A/1420A/1406A 


HP 3460B 


HP 5252A 


HP 5245L 


HP 5260A 


HP 779D 


HP 8471A, Option 006 


HP H28-423A 


HP 8491A, Option 010 


HP 8491A, Option 006 


HP 8491A, Option 003 


HP 428B 


HP 432A/8478B 


HP 784A/11675A 


HP 8555A/8552B/141T 


HP 8406A 


General Radio MT3A 


Model 8605A 


Instrument 


RMS Voltmeter 


Function Generator 


SPST Microwave Switch 


Frequency Meter (with 
internal 10 kHz low- 
pass filter) 


Frequency Counter 
with Transfer Osc. 


D/A Converter and 
Strip Chart Recorder 


RF Service Cable** 


RF Connector Adapter** 


Extender Board** 
Alignment Tool** 

End Wrench 

Adapter, Type N to SMA 


Adapter, Type N 
to Subminiature RF 


Type N Tee (2 req.) 
BNC Tee 


Adapter, Type N to 
BNC (2 req.) 


Adapter, Type N Male to Male 


Adapter, Type N Female to 


Female 


*A = Adjustment; P = Performance Test; T = Troubleshooting. 


Critical Specification 


Scale: RMS volts 

Accuracy: + 5% 

Frequency Range: 10 Hz to 2 MHz 
Dynamic Range: 60 dBm minimum 


Output: + 3V p-p, 1 kHz 


Frequency Range: 0.1 to 12.4 GHz 
Maximum Attenuation: 42 to 80 dB 
Switching Speed: 50 nsec 


Frequency Range: 10 kHz to 1 MHz 
Accuracy: 1% 


Range: 3.65 to 11.7 GHz 


D/A Accuracy: 0.5% of full scale 

D/A Transfer Time: 1 ms 

Recorder Accuracy: better than 0.2% 
of full scale 

Recorder Response Time: 0.5s or less 
for full scale 

Recorder Linearity: 0.1% 


Impedance: 50 ohms 
Connectors: SMA to SMA 


SMA Jack to SMA Jack 

18-pin Cinch Connector 

Hex end, non-magnetic 

5/16 inch special box end slotted 
Frequency Range: DC - 11.7 GHz 


Frequency Range: DC to 500 MHz 


Connector: N Jack, N Plug, N Jack 
Connector: BNC Jack, BNC Plug 


Frequency Range: DC - 11.7 GHz 


Frequency Range: DC - 11.7 GHz 


Frequency Range: DC - 11.7 GHz 
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Table 1-4. Recommended Test Equipment (2 of 2) 


Recommended Model 


HP 3400A 


HP 3310A 


HP 33104A 
HP 5210A/10531A 


HP 5245L/5257A 


HP 581A/680 


HP 8120-1578 


HP 1250-1158 
HP 5060-2041 
HP 8830-0024 
HP 08555-20097 
HP 1250-1404 
HP 1250-1152 


UG-107B/U 


HP 1250-0781 


HP 1250-0780 ¢ 


HP 1250-0777 


HP 1250-0778 


** These parts included in Service Kit 08620-60030. 
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Installation 


SECTION Il 
INSTALLATION 


2-1. INTRODUCTION 


2-2. This section provides installation instructions 
for the Model 8605A Communications Sweep 
Oscillator and its supplied accessories. This in- 
cludes information about initial inspection, pack- 
aging, storage, and damage claims. 


2-3. INITIAL INSPECTION 


2-4. Inspect the shipping container for damage. If 
the shipping container or cushioning material is 
damaged it should be kept until the contents of the 
shipment have been checked for completeness and 
the instrument has been checked mechanically and 
electrically. The contents of the shipment should 
be as shown in Figure 1-1, and procedures for 
checking electrical performance are given in Sec- 
tion IV. If the contents are incomplete, if there is 
mechanical damage or defect, or if the instrument 
does not pass the electrical performance test, 
notify the nearest Hewlett-Packard office. If the 
shipping container is damaged, or the cushioning 
material shows signs of stress, notify the carrier as 
well as the Hewlett-Packard office. Keep the 
shipping materials for carrier’s inspection. The HP 
office will arrange for repair or replacement with- 
out waiting for claim settlement. 


2-5. PREPARATION FOR USE 
2-6. Power Requirements 


2-7. The instrument requires a power source of 
115 or 230 Vac + 10%, 50 to 400 Hz single phase. 
Power required is approximately 150 watts. 


2-8. Selecting 115- or 230-Volt Operation 


To avoid damage to the instrument, set 
the 115/230 volt switch for the line 
voltage to be used and insert the proper 
fuse before connecting the power cable. 


2-9. A rear panel two-position slide switch permits 
instrument operation from either a 115 or 230 volt 


ac power source. To change the slide switch 
position: 


a. Disconnect power cable from rear of 
instrument. 


b. Slide plastic window covering fuse com- 
partment to one side, exposing the fuse. 


c. Pull outward on the FUSE PULL lever, 
exposing the 115/230 Vac slide switch. 


d. Position the 115/230 slide switch so that 
the number opposite the slider corresponds to the 
line source voltage. Insert the proper fuse. 


2-10. RF Flatness Compensation 


2-11. When the Leveling Cable Assembly Model 
11675A and Directional Detector Model 784A are 
used to externally level the 8605A RF power, go 
to Section V, paragraph 5-17 and perform steps a 
through k of the RF POWER OUTPUT FLAT- 
NESS ADJUSTMENT. This adjustment must be 
performed initially and anytime the Leveling Cable 
Assembly or Directional Detector is changed. The 
RF power output flatness adjustment compensates 
for slope introduced by the Leveling Cable Assem- 
bly and the Directional Detector, allowing the 
Model 8605A to deliver < 0.03 dB power variation 
over any 30 MHz RF band. 


2-12. Power Cable 


2-13. To protect operating personnel, the National 
Electrical Manufacturers’ Association (NEMA) 
recommends that instrument panels and cabinets 
be grounded. Accordingly, the instrument is equip- 
ped with a three-conductor power cable which 
grounds the panel and cabinet when plugged into 
an appropriate receptacle. The offset pin of the 
three-prong connector is the ground pin. To 
preserve the protection feature when operating the 
instrument from a two-contact outlet, use a three- 
prong to two-prong adapter (HP Stock No. 
1251-0048( and connect the pigtail on the adapter 
to ground. 
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Installation 


2-14. Cooling 


2-15. Clearances for ventilation should be three to 
four inches at the rear of the cabinet and two to 
three inches at the sides. The clearances provided 
by the plastic feet in bench stacking and the filler 
strips in rack mounting are adequate for the top 
and bottom cabinet surfaces. 


2-16. Bench Operation 


2-17. The instrument cabinet has plastic feet and a 
foldaway tilt stand for convenience in bench 
operation. The tilt stand includes the instrument 
for ease in reading the scale. The plastic feet 
provide clearance for air circulation and make the 
instrument self-aligning when stacked on other 
Hewlett-Packard full rack-width instruments. 


2-18. Rack Mounting 


2-19. The rack-mounting kit contains all hardware 
needed to adapt the instrument cabinet for instal- 
lation in equipment racks having standard 19-inch 
spacing. Preparation for rack mounting is illus- 
trated in Figure 2-1. 


2-20. STORAGE AND SHIPMENT 


2-21. Shipping Environment 


2-22. The instrument should be kept free from 
dampness as much as possible to prevent voltage 
breakdown due to moisture. 


2-2 


Model 8605A 


2-23. Repackaging 


2-24. Original Packaging. The same type contain- 
ers and materials used in factory packaging can be 
obtained through the nearest Hewlett-Packard 
offices. If the instrument is being returned to 
Hewlett-Packard for servicing, attach a tag indi- 
cating the type of service required, return address, 
model number and full serial number. Also mark 
the container FRAGILE to assure careful handling. 
In any correspondence refer to the instrument by 
model number and full serial number. 


2-25. Other Packaging Materials. The following 
general instructions should be used for repackaging 
with commercially available materials. 


a. Wrap the instrument in heavy paper or 
plastic. (If shipping to a Hewlett-Packard service 
office or center, attach a tag indicating the type of 
service required, return address, model number, 
and full serial number.) 


b. Use a strong shipping container. A 
double-wall carton made of 350 pound test 
material is adequate. 


G Use enough shock-absorbing material 
(three to four inch layer) around all sides of the 
instrument to provide firm cushioning and prevent 
movement inside the container. Protect control 
panel with cardboard. 


ale Seal the shipping container securely and 
mark it FRAGILE to assure careful handling. 


e In any correspondence, refer to instru- 
ment by model number and full serial number. 


Model 8605A Installation 


TILT STAND 


FOOT RELEASE 
BUTTON 


LARGER 


TRIM STRIP 
(ADHESIVE BACKED) 


FILLER STRIP 


BOTTOM COVER 


Figure 2-1. Preparation for Rack Mounting 
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Model 8605A 


Operation 


SECTION Ill 
OPERATION 


3-1. INTRODUCTION 


3-2. This section explains the function of the 
controls and indicators of the Model 8605A 
Communications Sweep Oscillator. It also describes 
how to operate each mode and function. Typical 
operator maintenance such as fuse replacment is 
also included in this section. 


3-3. PANEL FEATURES 


3-4. Front and rear panel features are described in 
Figures 3-1 and 3-2. Description numbers match 
the numbers on the illustration. 


3-5. OPERATOR’S CHECK 


3-6. The operator’s check (Figure 3-3) is supplied 
to allow the operator to make a quick check of the 
main instrument functions prior to use. If the 
correct indications are not obtained, follow the 
appropriate troubleshooting tree in Section VIII to 
isolate the problem. 


3-7. OPERATING INSTRUCTIONS 


3-8. Figures 3-5 through 3-8 show general opera- 
ting procedures for the Model 8605A Communi- 


cations Sweep Oscillator. 


3-9. OPERATOR’S MAINTENANCE 


3-10. Fuse Location and Replacement 


3-11. Up to two fuses are provided in the Model 
8605A Communications Sweep Oscillator. The 
main ac line fuse is located at the back of the 
instrument next to the line cord jack. The ac line 
cord must be removed and the plastic cover moved 
to one side in order to gain access to the fuse 
compartment. The fuse may be removed by pulling 


_ the lever inside the fuse compartment. When 115 


Vac supply source is used, the line fuse should be 
2.0 amperes and when 230 Vac supply source is 
used, the line fuse should be 1.0 ampere. The 
other fuse is located inside the instrument. This 
fuse is of the plug-in type and is located on the A2 
printed circuit board assembly (Options 003, and 
005 through 007 only). Access to this fuse requires 
removing the instrument top cover and the A2 
assembly. The fuse may be removed by pulling it 
straight out. See the parts list in Section VI for 
fuse type and current rating. 
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Operation 


Model 8605A 


FRONT PANEL FEATURES 


RE BAND 
SELECTOR 


RF BAND Ss S Z 5 
INDICATOR : 87-100 MHe 


a RF BAND SELECTOR Lever. Depressing the lever 


advances the drum contaning the frequency scale. 
Either of three scales may be selected. When a 
scale is selected at the window, band switches 
select the corresponding frequency range from the 
oscillator. 


ee Frequency Scale Window. The band selected is 


displayed at the window. The white pointer selects 
CW frequency or AF center frequency along the 
top scale and the blue pointer selects AF deviation 
(from center frequency) along the bottom scale. 


RF AF Crank Control. The blue “RF AF” knob 
insert is color coded to the blue pointer on the 
scale. The RF AF crank control drives a poten- 
tiometer together with the blue pointer to select 
the sweep deviation from center frequency. (The 
center frequency for AF is shown by the white 
pointer and selected by the RF CENTER FREQ 
control). 


AE POWER CEVEL = 8 RP auteur 


4) RF MODE Switch. This switch selects either RF 


CENTER FREQ output or RF AF swept mode. 
The RF CENTER FREQ mode provides a single 
frequency signal selected by the RF CENTER 
FREQ control. The RF AF swept mode produces a 
swept frequency signal with deviation on either 
side of the CW center frequency selected. Devia- 
tion is selected by the RF AF control and center 
frequency is selected by the RF CENTER FREQ 
control. 


@ RF CENTER FREO Crank Control. The white 


“RF CENTER FREQ” knob insert is color coded 
to the white pointer on the scale. The crank 
control sets the position of the white pointer. The 
white pointer indicates either the CW frequency, 
when operating in RF CENTER FREQ mode, or 
indicates the center frequency when operating in 
RF AF mode. 


RF BAND INDICATOR. This window displays a 
lighted readout of the frequency range selected by 
the band switch. The band scale and this display 
correspond. 


Figure 3-1. Front Panel Controls and Connectors (1 of 2) 
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Model 8605A 


Operation 


FRONT PANEL FEATURES 


Gn IF AF Control. This control selects the deviation 
from center frequency of the IF signal. The AF 
deviation is continuously adjustable between zero 
and 53 MHz. 


@ IF SLOPE ADJ Control. This control sets the 
flatness or slope of the swept IF output signal. 
Adjusting control counterclockwise produces posi- 
tive slope vs. frequency. This corrects for losses in 
external cables. 


9) IF MODE Switch. This switch selects either AF 
swept IF mode (IF AF position) or CW IF output 
(IF CENTER FREQ position). 


@ IF OUTPUT ADJ Control. This control sets the 
power level at the rear panel IF OUTPUT con- 
nector. The output range is approximately +9 to 
+11 dBm. 


@ IF CENTER FREQ Control. This control adjusts 
the frequency of either the CW IF signal or, if the 
IF signal is being swept in AF mode, this control 
sets the center frequency. The IF frequency may 
be adjusted in the range of 47 to 100 MHz. 


a RF OUTPUT Connector. This is a type-N 50-Ohm 
connector for the RF output signal. 


@® XTAL Leveling Input Connector. This is a BNC 
connector to input the detected RF level from a 
crystal detector for external leveling in swept 


mode. The 784A Directional Detector is recom- 
mended for external leveling. 


@ RF UNLEVELED WHEN LIT Light. This light 
comes on when the RF sweep signal is not leveled 
it stays out as long as leveling is maintained. 


@ RF POWER LEVEL MAX ADJ. Control. This 


control sets the maximum leveled power output 
with the RF POWER LEVEL control set fully 
clockwise. 


@ RF OUTPUT ADJ Control. This contiol adjusts 
the level output at the RF OUTPUT connector. 


@ RF POWER LEVEL MIN ADJ Control. This 


control sets the minimum leveled power output 
with the RF POWER LEVEL control set fully 
counterclockwise (nominally 0 dBm). 


@ SWEEP RATE Control. This control sets the 
sweep rate of both the RF and IF. The control has 
an adjustment range of 20 to 40 Hz. 


19) POWER Light. This light comes on when the 
POWER switch is placed in the ON position. 


@ POWER Switch. This switch controls the applica- 
tion of primary power to the instrument. When 
the switch is placed in the ON position, the 
POWER light comes on. 


Figure 3-1. Front Panel Controls and Connectors (2 of 2) 
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Operation 


Model 8605A 


REAR PANEL FEATURES 


@ iF OUTPUT Connector. This Bell System (WECO 


567A) jack furnishes the IF output signal. The IF 
output signal level is nominally +10 dBm into a 
75-Ohm system. The output level can be adjusted 
between +9 and +11 dBm by the front panel IF 
OUTPUT ADJ control. 


@ |F FREQ MON Connector. This BNC connector 


may be used for monitoring the IF frequency. The 
signal level is nominally zero dBm into a 50-Ohm 
system. 


ay) FM IN Connector (Option 070 only). Provides 


baseband plus sweep input for use with Hewlett- 
Packard Microwave Link Analyzers (3700 series). 


@ BLANKING OUTPUT Connector. This BNC con- 


3-4 


nector supplies +15 volts during retrace and zero 


MLA 


o—~ 


ao 22 


PM 


F FREQ MON EM IN SWEEP Out > > 
a + a 


© 


volt during sweep. 


@ sweep OUT Connector. This BNC connector 


supplies a zero to 10-volt sweep ramp signal that 
can be used to sweep a display instrument. The 
frequency is nominally 31 Hz. 


a Power Input Switch and Fuse. The input power 


switch allows selection of either 115 or 230 Vac 
operation. To change the switch position, the 
power cable must be disconnected from the rear of 
the instrument. This allows the plastic window 
covering the fuse compartment to slide to one 
side, exposing the fuse. To either change fuses, or 
to change the 115/230 Vac switch position, pull 
outward on the lever in the fuse compartment. 


Figure 3-2. Rear Panel Controls and Connectors 


Model 8605A Operation 


OPERATOR’S CHECK 


RF BAND 
INDICATOR 


é 2 . . Keg gt acces a 20 36 z : 
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é ee C “ j 
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AF CEYTER FREQ 


a 


SWEEP RATE 


, ARH ADA 
ene | 


COMMUNICATIONS COMB 
SWEEP OSCILLATOR GENERATOR OSCILLOSCOPE 


teal j o| "2% 
‘ HORIZ 
SWEEP 
OUT rie OF f ineur 
G 


ouput OUTPUT 


(SEE NOTE) 


LEVELING VERT 
CABLE INPUT 
ASSEMBLY 


DIRECTIONAL 
a 10dB CRYSTAL 
REIN, \ ATTENUATOR DETECTOR 


i @ | oS | as 


TYPEN (HP H28-423A) 
TEE 


NOTE 
Connect type N Tee directly to output connector of comb generator. 


Figure 3-3. Operator’s Check (1 of 3) 
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Operation Model 8605A 


OPERATOR’S CHECK 


EQUIPMENT: 


Oscilloscope HP 140A/1406A/1420A 
Crystal Detector HP H28-423A 
10-dB Attenuator 

Comb Generator 

Directional Detector 

Leveling Cable Assembly 

Type N Tee Connector UG-107B/U 
Communications Sweep Oscillator HP 8605A 


PROCEDURE: 


a. Connect 8605A RF OUTPUT connector @ to comb generator output as shown in Figure 3-3 
(1 of 3). Set comb generator for a 10-MHz output. 


b. Set 8605A controls as follows: 


POWER 

RF BAND SELECTOR @ 

RF MODE@ ... 

RF CENTER FREQ @ 

RF AF 

SWEEP RATE 

IF MODE @ 

IF CENTER FREQ@ 

IF AF 

IF SLOPE ADJ @ Mid-position 
IF OUTPUT ADJ @ Fully clockwise 


Set the POWER switch a to ON position to turn on the instrument. The POWER light @ 
should light and the desired band should be indicated by the RF BAND INDICATOR @. 


NOTE 
Allow the instrument a 30-minute warmup period before proceding. 


Check that the RF Section of the 8605A is sweeping correctly. The oscilloscope trace should 
have a 40-MHz comb (five ‘“‘birdies’’) and the 8605A RF UNLEVELED WHEN LIT light 

should not be lit. If the light is lit, reduce RF output power by turning 8605A RF POWER 
LEVEL control 14) counterclockwise until the RF UNLEVELED WHEN LIT light goes out. 


Set the RF CENTER FREQ control @ so the first “‘birdie’’ appears at the beginning of the 
oscilloscope trace. The oscilloscope display should look similar to that shown in Figure 3-4. 


Connect 8605A IF OUTPUT connector 18) to comb generator output as shown in Figure 3-3 
(1 of 3). 


Figure 3-3. Operator’s Check (2 of 3) 
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Model 8605A Operation 


OPERATOR’S CHECK 


Check that the IF section of the 8605A is sweeping correctly. 


Set the IF CENTER FREQ control so the first “birdie” appears at the beginning of the 
oscilloscope trace. The oscilloscope trace should have a 40-MHz comb similar to that shown in 
Figure 3-4. 


Figure 3-3. Operator’s Check (8 of 3) 


bat be 


Figure 3-4. Oscilloscope Display of 40 MHz Comb 
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RF AF MODE OF OPERATION 


if MOOE 
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Bs 
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R UMLEVELED 


iF OUTPUT BLANKING OUT 


Figure 3-5. RF AF Mode of Operation (1 of 2) 
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Model 8605A . Operation 


RF AF MODE OF OPERATION (Cont'd) 


PROCEDURE: 


a. Connect 8605A RF OUTPUT connector © to device under test. If external RF leveling is 
desired, connect the dc output of the external detector to 8605A XTAL connector @. 


If external sweep and Z-axis blanking are required for an associated oscilloscope in the test 
setup, connect the 8605A SWEEP OUT and BLANKING OUT @ connectors, 
respectively, to the corresponding connectors on oscilloscope. 


Set the 8605A controls as follows: 


POWER @ 
RF BAND SELECTOR 
RF MODE 
RF CENTER FREQ i. Center frequency desired 
RF AF &> Amount of deviation (MHz) desired 
Mid-position 
Fully clockwise 


Set the POWER. switch 2) to ON position to turn on the instrument. Observe that the 


POWER light is lit, and that the desired frequency band is indicated on the RF BAND 
INDICATOR @. 


NOTE 


Allow the instrument a 30-minute warmup period before proceeding to 
the next step. 


If the RF UNLEVELED WHEN LIT light @ is lit when using external leveling, turn the RF 
POWER LEVEL control Oin the counterclockwise direction until the light goes out. 


If it is desired to change the sweep speed, turn the sweep rate control 10) in a 
counterclockwise or clockwise direction to decrease or increase, respectively, the sweep rate. 


Figure 3-5. RF AF Mode of Operation (2 of 2) 
3-9 


Operation Model 8605A 


RF CW MODE OF OPERATION 


PROCEDURE: 


a. Connect 8605A RF OUTPUT connector & to device under test. If external RF leveling is 
desired, connect the dc output of the external detector to 8605A XTAL connector @ : 


b. Set the 8605A controls as follows: 


POWER QO. 20 ER. AAR | 2) eae OFF 
RF BAND SELECTOR@ .......... Frequency band desired 
RFMOD?E@ .. 2 eo... ame... RF CENTER FREQ 
RF CENTER FREQ @ 0). CW frequency desired 
RF POWER LEVEL © PS. | ne 4: (ene Fully clockwise 


c. Set the POWER switch © to ON position to turn on the instrument. Observe that the 
POWER light is lit, and that the desired frequency band is indicated on the RF BAND 
INDICATOR @®. 


NOTE 


Allow the instrument a 30-minute warmup period before proceeding to 
the next step. 


d. If the RF UNLEVELED WHEN LIT light @ is lit when using external leveling, turn the RF 
POWER LEVEL control @ in the counterclockwise direction until the light goes out. 


Figure 3-6. RF CW Mode of Operation 
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Model 8605A Operation 


IF AF MODE OF OPERATION 


iF MODE 
women 1F CENTER FEZO 


BF BAND 
SELECTOR RF BANT 


RF MODE INDICATOR 


us OF er, os 


q 


® SLOP RAGS IF SUTRA DY 


AF POWER LEVEL 
SWEEP RATE 


POWER 


BLANKING OUT 


Figure 3-7. IF AF Mode of Operation (1 of 2) 
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Operation Model 8605A 


1F AF MODE OF OPERATION (Cont'd) 


PROCEDURE: 


Connect 8605A IF OUTPUT connector @ to device under test. If monitoring of the IF 
center frequency is desired, connect a frequency counter to 8605A IF FREQ. MON connector 


If external sweep and Z-axis blanking are required for an oscilloscope in the test setup, connect 
8605A SWEEP OUT @ and BLANKING OUT @ connectors, respectively, to the 
corresponding connectors on oscilloscope. 


Set the 8605A controls as follows: 


IF MODE 

IF CENTER FREQ ce Center frequency desired 
IF AF Amount of deviation (MHz) desired 
IF SLOPE ADJ@ Mid-position 
IF OUTPUT ADJ @ Mid-position 
SWEEP RATE@ Mid-position 


d. Set the POWER switch © to ON position to turn on the instrument. Observe that the power 
light @ is lit. 


NOTE 


Allow the instrument a 30-minute warmup period before proceeding to 
the next step. 


NOTE 


The following step assumes that the swept IF signal is being monitored 
by a power meter and oscilloscope in the test setup. 


If it is desired to change the IF power output, turn the IF OUTPUT ADJ control a in the 
counterclockwise or clockwise direction to decrease or increase respectively, the power level. 
Then, readjust the IF SLOPE ADJ control © so that the level of swept IF input to the device 
under test is as flat as possible. 


If it is desired to change the sweep speed, turn the Sweep Rate control 6 | in the 
counterclockwise or clockwise direction to decrease or increase, respectively, the sweep rate. 


Figure 3-7. IF AF Mode of Operation (2 of 2) 
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Model 8605A 3 Operation 


IF CW MODE OF OPERATION 
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Figure 3-8. IF CW Mode of Operation (1 of 2) 
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Operation Model 8605A 


1F CW MODE OF OPERATION (Cont'd) 


PROCEDURE: 


Connect 8605A IF OUTPUT connector © to device under test. If monitoring of the IF CW 
frequency is desired, connect a frequency counter to 8605A IF FREQ. MON connector @. 


Set the 8605A controls as follows: 


IF CENTER FREQ 
IF CENTER FREQ @ CW frequency desired 
IF SLOPE ADJ @ Mid-position 
IF OUTPUT ADJ & Mid-position 


Set the POWER switch 6 | to ON position to turn on the instrument. Observe that the POWER 
light @ is lit. 


NOTE 


Allow the instrument a 30-minute warmup period before proceeding to 
the next step. 


NOTE 


The following step assumes that the IF CW signal is being monitored by 
a power meter and oscilloscope in the test setup. 


If it is desired to change the IF power output, turn the IF OUTPUT ADJ control @ ina 
counterclockwise or clockwise direction to decrease or increase, respectively, the power level. 
Then, readjust the IF SLOPE ADJ control a) so that level of IF CW input to the device under 
test is as flat as possible. 


Figure 3-8. IF CW Mode of Operation (2 of 2) 
3-14 


HEWLETT: PACKARD 


ELECTRONIC INSTRUMENTATION SALES AND SERVICE 
UNITED STATES, CENTRAL AND SOUTH AMERICA, CANADA 


ALABAMA 

P.O, Box 4207 

2003 Byrd Spring Road S.W. 
Huntsville 35802 

Tel: (205) 881-4591 

TWX: 810-726-2204 


ARIZONA 

2336 E. Magnolia St. 
Phoenix 85034 

Tel: (602) 252-5061 
TWX: 910-951-1330 


5737 East Broadway 
Tucson 85716 

Tel: (602) 298-2313 

TWX: 910-952-1162 


CALIFORNIA 

1430 East Orangethorpe Ave. 
Fullerton 92631 

Tel: (714) 870-1000 


3939 Lankershim Boulevard 
North Hollywood 91604 
Tel: (213) 877-1282 

TWX: 910-499-2170 


1101 Embarcadero Road 
Palo Alto 94303 

Tel: (415) 327-6500 
TWX: 910-373-1280 


2220 Watt Ave. 

Sacramento 95825 
Tel: (916) 482-1463 
TWX: 910-367-2092 


9606 Aero Drive 
San Diego 92123 
Tel: (714) 279-3200 
TWX; 910-335-2000 


COLORADO 

7965 East Prentice 
Englewood 80110 
Tel: (303) 771-3455 
TWX: 910-935-0705 


ARGENTINA 

Hewlett-Packard Argentina 
S.A,.C.e.1 

Lavalle 1171-3° 

Buenos Aires 

Tel: 35-0436, 35-0627, 35-0431 
Telex: 012-1009 

Cable: HEWPACK ARG 


BRAZIL 

Hewlett-Packard Do Brasil 
l.e.C Ltda. 

Rua Frei Caneca 1119 

Sao Paulo - 3, SP 

Tel: 288-7111, 287-5858 
Cable: HEWPACK Sao Paulo 


Hewlett-Packard Do Brasil 
Praca Dom Feliciano 78 
Salas 806/808 

Porto Alegre 

Rio Grande do Sul (RS)-Brasil 
Tel: 25-8470 

Cable: HEWPACK Porto Alegre 


Hewlett-Packard Do Brasil 
l.e.C. Ltda. 

Rua da Matriz 29 

Botafogo ZC-02 

Rio de Janeiro, GB 

Tel: 246-4417, 246-2919 

Cable: HEWPACK Rio de Janeiro 


ALBERTA 

Hewlett-Packard (Canada) Ltd. 
11748 Kingsway Ave. 
Edmonton 

Tel: (403) 452-3670 

TWX: 610-831-2431 


~ EUROPE 


CONNECTICUT 
12 Lunar Drive 
New Haven 06525 
Tel: (203) 389-6551 
TWX 710-465-2029 


FLORIDA 

P.O. Box 24210 

2806 W. Oakland Park Blvd. 
Ft. Lauderdale 33307 

Tel: (305) 731-2020 

TWX: 510-955-4099 


P.O, Box 13910 

6177 Lake Ellenor Dr. 
Orlando, 32809 

Tel; (305) 859-2900 
TWX: 810-850-0113 


GEORGIA 

P.O. Box 28234 

450 Interstate North 
Atlanta 30328 

Tel: (404) 436-6181 
TWX: 810-766-4890 


HAWAII 

2875 So. King Street 
Honolulu 96814 

Tel: (808) 955-4455 


ILLINOIS 

5500 Howard Street 
Skokie 60076 

Tel: (312) 677-0400 
TWX: 910-223-3613 


INDIANA 

3839 Meadows Drive 
Indianapolis 46205 
Tel: (317) 546-4891 
TWX: 810-341-3263 


CHILE 

Héctor Calcagni y Cia, Ltda. 
Casilla 16.475 

Santiago 

Tel: 423 96 

Cable: CALCAGNI Santiago 


COLOMBIA 
Instrumentacion 


Henrik A. Langebaek & Kier S.A. 


Carrera 7 No. 48-59 
Apartado Aereo 6287 
Bogota, 1 D.E. 

Tel: 45-78-06, 45-55-46 
Cable: AARIS Bogota 
Telex: 44400INSTCO 


COSTA RICA 

Lic. Alfredo Gallegos Gurdidn 
Apartado 10159 

San José 

Tel: 21-86-13 

Cable: GALGUR San José 


BRITISH COLUMBIA 
Hewlett-Packard (Canada) Ltd. 
4519 Canada Way 

North Burnaby 2 

Tel: (604) 433-8213 

TWX: 610-922-5059 


Hewlett-Packard S.A. 
Rue du Bois-du-Lan 7 
P.0. Box 85 


Switzerland 
Tel: (022) 41 54 00 


CH-1217 Meyrin 2 Geneva 


UNITED STATES 


LOUISIANA 

P.O, Box 856 

1942 Williams Boulevard 
Kenner 70062 

Tel: (504) 721-6201 
TWX: 810-955-5524 


MARYLAND 

6707 Whitestone Road 
Baltimore 21207 

Tel: (301) 944-5400 
TWX: 710-862-9157 


P.0. Box 1648 

2 Choke Cherry Road 
Rockville 20850 
Tel: (301) 948-6370 
TWX: 710-828-9684 


MASSACHUSETTS 
32 Hartwell Ave. 
Lexington 02173 
Tel: (617) 861-8960 
TWX: 710-326-6904 


MICHIGAN 

21840 West Nine Mile Road 
Southfield 48075 

Tel: (313) 353-9100 

TWX: 810-224-4882 


MINNESOTA 

2459 University Avenue 
St. Paul 55114 

Tel: (612) 645-9461 
TWX: 910-563-3734 


MISSOURI 

11131 Colorado Ave. 
Kansas City 64137 
Tel: (816) 763-8000 
TWX: 910-771-2087 


148 Weldon Parkway 
Maryland Heights 63043 
Tel: (314) 567-1455 
TWX: 910-764-0830 


NEW JERSEY 

W. 120 Century Road 
Paramus 07652 

Tel: (201) 265-5000 
TWX: 710-990-4951 


CENTRAL AND SOUTH AMERICA 


ECUADOR 

Laboratorios de Radio-Ingenieria 
Calle Guayaquil 1246 

Post Office Box 3199 

Quito 

Tel: 212-496; 219-185 

Cable: HORVATH Quito 


EL SALVADOR 

Electronic Associates 
Apartado Postal 1682 

Centro Comercial Gigante 
San Salvador, E| Salvador C.A 
Paseo Escalon 4649-4° Piso 
Tel: 23-44-60, 23-32-37 
Cable: ELECAS 


GUATEMALA 

IPESA 

5a via 2-01, Zona 4 
Guatemala City 

Tel; 63-6-27 & 64-7-86 
Telex: 4176 Mahohegu 


MEXICO 

Hewlett-Packard Mexicana, S.A. 
de C.V. 

622 Adolfo Prieto 

Col. del Valle 

Mexico 12, D.F. 

Tel: 543-4232; 523-1874 

Telex: 017-74-507 


1060 N. Kings Highway 
Cherry Hill 08034 

Tel: (609) 667-4000 
TWX: 710-892-4945 


NEW MEXICO 

P.O. Box 8366 

Station C 

6501 Lomas Boulevard N.E. 
Albuquerque 87108 

Tel: (505) 265-3713 

TWX: 910-989-1665 


156 Wyatt Drive 
Las Cruces 88001 
Tel: (505) 526-2485 
TWX: 910-983-0550 


NEW YORK 

6 Automation Lane 
Computer Park 
Albany 12205 

Tel: (518) 458-1550 
TWX: 710-441-8270 


1219 Campville Road 
Endicott 13760 

Tel: (607) 754-0050 
TWX: 510-252-0890 


82 Washington Street 
Poughkeepsie 12601 
Tel: (914) 454-7330 
TWX: 510-248-0012 


39 Saginaw Drive 
Rochester 14623 
Tel: (716) 473-9500 
TWX: 510-253-5981 


5858 East Molloy Road 
Syracuse 13211 

Tel: (315) 454-2486 
TWX: 710-541-0482 


1 Crossways Park West 
Woodbury 11797 

Tel: (516) 921-0300 
TWX: 510-223-0811 


NORTH CAROLINA 
P.O. Box 5188 

1923 North Main Street 
High Point 27262 

Tel: (919) 885-8101 
TWX: 510-926-1516 


NICARAGUA 

Roberto Teran G. 
Apartado Postal 689 
Edificio Teran 

Managua 

Tel: 3451, 3452 

Cable: ROTERAN Managua 


PANAMA 

Electrénico Balboa, S.A 

P.O. Box 4929 

Ave. Manuel Espinosa No. 13-50 
Bldg. Alina 

Panama City 

Tel: 230833 

Telex: 3481003, Curundu, 
Canal Zone 

Cable: ELECTRON Panama City 


PARAGUAY 

Z.T. Melamed S.R.L 

Division: Aparatos y Equipos 
Medicos 


Salon de Exposicion y Escritorio: 


Chile 482 

Edificio Victoria—Planta Baja 
Asuncion, Paraguay 

Tel: 4-5069, 4-6272 

Cable: RAMEL 


CANADA 


MANITOBA 

Hewlett-Packard (Canada) Ltd. 
513 Century St. 

Winnipeg 

Tel: (204) 786-7581 

TWX: 610-671-3531 


Cable: HEWPACKSA Geneva 


Telex: 2.24.86 


NOVA SCOTIA 
Hewlett-Packard (Canada) Ltd. 
2745 Dutch Village Rd. 

Suite 206 

Halifax 

Tel: (902) 455-0511 

TWX: 610-271-4482 


AFRICA, ASIA, AUSTRALIA 


OHIO 

25575 Center Ridge Road 
Cleveland 44145 

Tel: (216) 835-0300 
TWX; 810-427-9129 


3460 South Dixie Drive 
Dayton 45439 

Tel: (513) 298-0351 
TWX: 810-459-1925 


1120 Morse Road 
Columbus 43229 
Tel: (614) 846-1300 


OKLAHOMA 

6301 N. Meridian Avenue 
Oklahoma City 73122 
Tel: (405) 721-0200 
TWX: 910-830-6862 


OREGON 

Westhills Mall, Suite 158 
4475 S.W. Scholls Ferry Road 
Portland 97225 

Tel: (503) 292-9171 

TWX: 910-464-6103 


PENNSYLVANIA 
2500 Moss Side Boulevard 
Monroeville 15146 
Tel: (412) 271-0724 
TWX: 710-797-3650 


1021 8th Avenue 

King of Prussia Industrial Park 
King of Prussia 19406 

Tel: (215) 265-7000 

TWX: 510-660-2670 


RHODE ISLAND 
873 Waterman Ave. 
East Providence 02914 
Tel: (401) 434-5535 
TWX: 710-381-7573 


* TENNESSEE 
Memphis 
Tel: (901) 274-7472 


TEXAS 

P.O. Box 1270 

201 E. Arapaho Rd. 
Richardson 75080 

Tel: (214) 231-6101 
TWX: 910-867-4723 


PERU 

Compania Electro Medica S.A. 
Ave. Enrique Canaual 312 
San Isidro 

Casilla 1030 

Lima 

Tel: 22-3900 

Cable: ELMED Lima 


PUERTO RICO 

San Juan Electronics, Inc. 
P.O. Box 5167 

Ponce de Leon 154 

Pda. 3-PTA de Tierra 

San Juan 00906 

Tel: (809) 725-3342, 722-3342 
Cable: SATRONICS San Juan 
Telex: SATRON 3450 332 


ONTARIO 

Hewlett-Packard (Canada) Ltd. 
1785 Woodward Dr. 

Ottawa 3 

Tel: (613) 255-6180, 255-6530 
TWX: 610-562-1952 


Hewlett-Packard (Canada) Ltd. 
50 Galaxy Blvd. 

Rexdale 

Tel: (416) 677-9611 

TWX: 610-492-4246 


Hewlett-Packard 
INTERCONTINENTAL 
3200 Hillview Ave. 


P.0, Box 27409 

6300 Westpark Drive 
Suite 100 

Houston 77027 

Tel: (713) 781-6000 
TWX: 910-881-2645 


231 Billy Mitchell Road 
San Antonio 78226 
Tel: (512) 434-4171 
TWX: 910-871-1170 


UTAH 

2890 South Main Street 
Salt Lake City 84115 
Tel: (801) 487-0715 
TWX: 910-925-5681 


VERMONT 

P.0. Box 2287 

Kennedy Drive 

South Burlington 05401 
Tel: (802) 658-4455 
TWX: 510-299-0025 


VIRGINIA 

P.O. Box 6514 
2111 Spencer Road 
Richmond 23230 
Tel: (703) 285-3431 
TWX: 710-956-0157 


WASHINGTON 
433-108th N.E. 
Bellevue 98004 
Tel: (206) 454-3971 
TWX: 910-443-2303 


*WEST VIRGINIA 
Charleston 
Tel: (304) 768-1232 


FOR U.S. AREAS NOT 
LISTED: 

Contact the regional office near- 
est you: Atlanta, Georgia... 
North Hollywood, California... 
Paramus, New Jersey. . . Skokie, 
Illinois. Their complete ad- 
dresses are listed above. 


*Service Only 


URUGUAY 

Pablo Ferrando S.A. 
Comercial e Industrial 
Avenida Italia 2877 
Casilla de Correo 370 
Montevideo 

Tel: 40-3102 

Cable: RADIUM Montevideo 


VENEZUELA 

Hewlett-Packard De Venezuela 
C.A. 

Apartado 50933 

Caracas 

Tel: 71.88.05, 71.88.69, 71.99.30 
Cable: HEWPACK Caracas 

Telex; 21146 HEWPACK 


FOR AREAS NOT LISTED, 


CONTACT: 

Hewlett-Packard 
INTERCONTINENTAL 

3200 Hillview Ave. 

Palo Alto, California 94304 

Tel: (415) 493-1501 

TWX: 910-373-1267 

Cable: HEWPACK Palo Alto 

Telex: 034-8300, 034-8493 


QUEBEC 

Hewlett-Packard (Canada) Ltd. 
275 Hymus Boulevard 

Pointe Claire 

Tel: (514) 697-4232 

TWX: 610-422-3022 

Telex: 01-20607 


FOR CANADIAN AREAS NOT 
LISTED: 

Contact Hewlett-Packard (Can- 
ada) Ltd. in Pointe Claire, at 
the complete address listed 
above. 


Palo Alto, California 94304 


Tel; (415) 326-7000 


TWX; 910-373-1267 


(Feb. 71 493-1501) 


Cable: HEWPACK Palo Alto 


Telex: 034-8300, 034-8493 


E 8-72 


